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CLAIMS 



1\ A method of dispersing an insoluble material in an aqueous solution comprising the 
folldwing steps: 



ftt (i) 

^ 570 



10 



15 



pnWttnjpi formulation comprising at least one insoluble material and at least one 
disperW comprising a copolymer wherein said copolymer comprises a residue of 
a first comonomer and a residue of a second comonomer, wherein said first 
comonomer isvan a,p-unsaturated oxyacid or anhydride and said second 
comonomer is anNolefin having at least one polymerizable double bond and wherein 
the second comonomer is selected from the group consisting of p-pipene, 5- 
ethylidene-2-norbornenev methylene cyclohexane and methylene cyclopentene; 



(ii) (^dispersingsaid formulation uran aqueous medium. 



2. A method according to claim 1 wherein the copolymer contains additional 
comonomer residues which will not substantially change the character of the copolymer. 



3 . A method of treatment of a substrate with an insoluble material comprising the 
20 following steps: 



(i) preparing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a copolymer wherein said copolymer comprises a residue of 
a first comonomer and a residue of a second comonomer, wherein said first 
25 comonomer is an a, p -unsaturated oxyacid or anhydride and said second 

comonomer is an olefin having at least one polymerizable double bond and wherein 
the second comonomer is selected from the group consisting of P-pinene, 5- 
ethylidene-2-norbornene, methylene cyclohexane and methylene cyclopentane; 



30 
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(ii) dispersing said formulation in an aqueous medium; and 

(iii) /^appiyin^ the dispersed formulation to a substrate. 

5 4. A method of treatment of a substrate with an insoluble material comprising the 
following steps: 

(i) preparing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a copolymer wherein said copolymer comprises a residue of 

1 0 a first comonomer and a residue of a second comonomer, wherein said first 

comdnomer is an cc.p-unsaturated oxyacid or anhydride and said second 
comonomer is an olefin having at least one polymerizable double bond and wherein 
the second comonomer is selected from the group consisting of limonene and 
similar terpenes, vinyl cyclohexanes, vinyl cyclohexenes, vinyl pyridines, vinyl 

15 thiophenes, vinyl naphthalenes, vinyl furans, vinyl pyrans and vinyl pyrrolidones; 

(ii) dispersing said formulation in an aqueous medium; and 

(iii) ^app^ mglh e dispersed formulation to a substrate. 

20 

5. A method of treatment of a substrate with an insoluble material comprising the 
following steps: 

(i) preparing a formulation comprising at least one insoluble material and at least one 
25 dispersant comprising a copolymer wherein said copolymer comprises a residue of 

a first comonomer and a residue of a second comonomer, wherein said first 
comonomer is an a,p-unsaturated oxyacid or anhydride and said second 
comonomer is an olefin having at least one polymerizable double bond and wherein 
the second comonomer is an a-olefin having an alkyl group selected from the group 
30 consisting of diisobutylene, isobutylene, n-octene, n-decene, allylglycidylether or 
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vinylisobutylether; 

(ii) dispersing said formulation in an aqueous medium; and 

5 (iii) applying the dispersed formulation to a substrate. 

6. A method of treatment of a substrate with an insoluble material comprising the 
following steps: 

10 (i) preparing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a copolymer wherein said copolymer comprises a residue of 
a first comonomer and a residue of a second comonomer, wherein said first 
comonomer is an ce,p-unsaturated oxyacid or anhydride and said second 
comonomer is an olefin having at least one polymerizable double bond and wherein 

15 at least one of said first comonomer and said second comonomer is substituted, 

wherein the substituents for said first comonomer are selected from the group 
consisting of esters, amides, thioesters and functional groups derived from reaction 
with nucleophilic reagents and wherein the substituents for the second comonomer 
are selected from the group consisting of epoxides; sulfonates; esters; amides; and 

20 optionally substituted pendent aromatic and heteroaromatic groups wherein said 

optional substituents are selected from the group consisting of sulfonates, nitrates, 
phosphates and other substituents derived from reaction with electrophilic reagents, 
wherein said comonomer is in free acid form; 

25 (ii) dispersing said formulation in an aqueous medium; and 

(iii) applying the dispersed formulation to a substrate. 



30 7. A method of treatment of a substrate with an insoluble material comprising the 
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following steps: 

(i) preparing a formulation comprising at least one insoluble material and at least one 
dispersant comprising a copolymer wherein said copolymer comprises a residue of 

5 a first comonomer and a residue of a second comonomer, wherein said first 

comonomer is an a,p-unsaturated oxyacid or anhydride and said second 
comonomer is an olefin having at least one polymerizable double bond and wherein 
at least one of said first comonomer and said second comonomer is substituted, 
wherein the substituents for said first comonomer are selected from the group 

10 consisting of esters, amides, thioesters and functional groups derived from reaction 

with nucleophilic reagents and wherein the substituents for the second comonomer 
are selected from the group consisting of epoxides; sulfonates; esters; amides; and 
optionally substituted pendent aromatic and heteroaromatic groups wherein said 
optional substituents are selected from the group consisting of sulfonates, nitrates, 

15 phosphates and other substituents derived from reaction with electrophilic reagents, 

wherein the dispersant is a water-soluble agriculturally acceptable derivative of the 
copolymer wherein said derivative is selected from the group consisting of 
polyalkyleneoxy derivatives, polyethyleneglycol derivatives, polyamide derivatives 
and polyvinyl alcohol derivatives; 

20 

(ii) dispersing said formulation in an aqueous medium; and 

(iii) applying the dispersed formulation to a substrate. 

25 8. A method of treatment of a substrate with an insoluble material comprising the 
following steps: 

(i) preparing a formulation comprising at least one insoluble material, a surfactant 
wetting agent and at least one dispersant comprising a copolymer wherein said 
30 copolymer comprises a residue of a first comonomer and a residue of a second 
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10 



comonomer, wherein said first comonomer is an a,p-unsaturated oxyacid or 
anhydride and said second comonomer is an olefin having at least one 
polymerizable double bond and wherein at least one of said first comonomer and 
said second comonomer is substituted, wherein the substituents for said first 
comonomer are selected from the group consisting of esters, amides, thioesters and 
functional groups derived from reaction with nucleophilic reagents and wherein the 
substituents for the second comonomer are selected from the group consisting of 
epoxides; sulfonates; esters; amides; and optionally substituted pendent aromatic 
and heteroaromatic groups wherein said optional substituents are selected from the 
group consisting of sulfonates, nitrates, phosphates and other substituents derived 
from reaction with electrophilic reagents; 



(ii) dispersing said formulation in an aqueous medium; and 



15 (iii) applying the dispersed formulation to a substrate. 




9X A method of dispersing active water-insoluble agrochemical principal in an aqueous 
solution comprising the following steps: 



20 (i) providing a formulation comprising at least one active water-insoluble 

agrochenubd principal and at least one dispersant comprising a copolymer wherein 
said copolymCTscomprises a residue of a first comonomer and a residue of a second 
comonomer, wherfem said first comonomer is an a,p~unsaturated oxyacid or 
anhydride and said sebcmd comonomer is an olefin having at least one 

25 polymerizable double bond and wherein at least one of said first comonomer and 

said second comonomer is substituted, wherein the substituents for said first 
comonomer are selected from thbsgroup consisting of esters, amides, thioesters and 
functional groups derived from reaction with nucleophilic reagents and wherein the 
substituents for the second comonomer a^e selected from the group consisting of 

30 epoxides; sulfonates; esters; amides; and oWmally substituted pendent aromatic 
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and\eteroaromatic groups wherein said optional substituents are selected from the 
groupbonsisting of sulfonates, nitrates, phosphates and other substituents derived 
from reaction with electrophilic reagents; 

5 (ii) dispersing said fohmilation in an aqueous medium. 



10. A method according to claim 9 wherein the first comonomers are selected from the 
group consisting of fumaric acid, maleic acid and anhydrides, and the esters, amides and 
10 imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids and the 
corresponding esters and amides derived from them, vinylphosphonic acid and the 
corresponding esters and amides derived from it and ethylene sulphonic acid and the esters 
and amides derived from it. 

15 

1 1 A method according to claim 9 wherein the second comonomer is selected from the 
group consisting of P-pinene, 5-ethylidene-2-norbornene, methylene cyclohexane and 
methylene cyclopentane. 

20 12. A method according to claim 9 wherein the secona comonomer is selected from the 
group consisting of substituted and unsubstituted norbornene, cyclopentadiene and 
substituted cyclopentadienes, substituted and unsubstituted dicyclopentadienes , 
cyclohexenes, furans and indenes. 

25 13. A method according to claim 9 wherein the second comonomer is selected from the 
group consisting of limonene and similar terpenes, vinyl cyclohexanes, vinyl 
cyclohexenes, vinyl pyridines, vinyl thiophenes, vinyl naphthalenes, vinyl furans, vinyl 
pyrans and, vinyl pyrrolidones. 

30 14. A method according to claim 9 wherein the second comonomer is an a-olefin 
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having an alkyl group selected from the group consisting of diisobutylene, isobutylene, n- 
octene, n-decene, allyglycidylether or vinylisobutylether. 



A method according to claim 9 wherein the first comonomer has a structure I 




C= CR 2 



O 

n 

Y 



OR, 



wherein R! is a metal, quaternary ammonium, phosphonium or sulphonium residue, R 2 is 
hydrogen or Cj to c\ alkyl, Y is a carbon atom, 0=S, or POR where R is a hydrogen 
10 atom or alkyl radical living from 1 to 10 carbon atoms (or carboxylated such radical) and 
R 4 is H, an alkyl radicaKor a carboxylic acid derivative of formula II 




15 wherein ^ is OI^, NR 6 R 7 or SR 6 , 

wherein R^ and R 7 are H, alkyl, 0-alkyl,\>r alkyl groups with a hetero atom substituent. 

16. A method according to claim 9 wherein\the second comonomer is a vinyl 
20 compound of formula III 
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ra 



CH. = C 



wherein R 8 representsWdrogen, a straight or branched chain alkyl of from 1-4 carbon 
atoms, R, represents hyiirogen, a branched chain alkyl radical of from 1-12 carbon atoms, 
10 or cycloalkyl radical, 

and/or a vinyl compound ofxformula IV 



CH 9 = 




HO 




15 wherein R 10 is a straight or branched chain ^lkyl radical of from 1-4 carbons and R n is 
given by formula V, VI or VII, \ 



) 



20 
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wherein R, 2 represents one or more alkyl radicals or one or more of H.Cl.OR and S0 3 R, 
N0 2 , yOjR, and X is a hetero atom other than carbon; and/or an olefin shown by formula 
VIII, 



VIII 



wherein R, 3 is 01, S0 3 R, ,alkyl, O-alkyl or O-aryl, and R 14 represents from 4-20 carbon 
atoms such as to make a cyclic or polycyclic alkane or polyalkenyl compound, R 1S is an 
10 epoxide or S0 3 R, reacted with an unsaturated portion of the ring comprising R 14 ; 

o\« 




and/or an exocyclic olefin shown by formula IX 



15 



20 




and/or an internal olefin shown by formula X, 



C = 



R9 
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where 



R, is the same\^different and as hereinabove defined. 



17. A method according to claim 9 wherein the copolymer contains additional 
comonomer residues which will not substantially change the character of the copolymer. 



1 onexiis 



An agriculture formulatio^ comprising at least one insoluble material and at least 
ispersant comprising~acopolymer wherein said copolymer comprises a residue of a 
first comonomer and a residue of a second comonomer, wherein said first comonomer is 
an <x,p-unsattirated oxyacid or anhydride and said second comonomer is an olefin having at 
10 least one polymerizable double bond and wherein at least one of said first comonomer and 
said second comonomer is substituted, wherein the substituents for said first comonomer 
are selected from th\ group consisting of esters, amides, thioesters and functional groups 
derived from reactionWh nucleophilic reagents and wherein the substituents for the 
second comonomer are selected from the group consisting of epoxides; sulfonates; esters; 
15 amides; and optionally substituted pendent aromatic and heteroaromatic groups wherein 
said optional substituents are seibcted from the group consisting of sulfonates, nitrates, 
phosphates and other substituents derived from reaction with electrophilic reagents. 



1 9. An agricultural formulation according to claim 1 8 wherein the formulation is in the 
20 form of a suspension concentrate (SC), a wettable powder (WP) or a water dispersible 

granule (WG). 

20. An agricultural formulation according to claim 18 wherein first comonomers are 
selected from the group consisting of fumaric acid, maleic acid and anhydrides, and the 

25 esters, amides and imides derived from them, itaconic acid and anhydride and the 

corresponding esters amides and imides derived from them, acrylic and methacrylic acids 
and the esters and amides derived from them, vinylphosphonic acid and the corresponding 
esters and amides derived from it and ethylene sulphonic acid and the esters and amides 
derived from it. 

30 
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21. An agricultural formulation according to claim 18 wherein the second comonomers 
are selected from the group consisting of p-pinene, 5-ethylidene-2-norbornene, methylene 
cyclohexane and methylene cyclopentane. 

5 22. An agricultural formulation according to claim 18 wherein the second comonomers 
are selected from the group consisting of substituted and unsubstituted norbornene, 
cyclopentadiene and substituted cyclopentadienes, substituted and unsubstituted 
dicyclopentadienes , cyclohexenes, furans and indenes. 

10 23. An agricultural formulation according to claim 18 wherein the second comonomers 
are selected from the group consisting of limonene and similar terpenes, vinyl 
cyclohexanes, vinyl cyclohexenes, vinyl pyridines, vinyl thiophenes, vinyl naphthalenes, 
vinyl furans, vinyl pyrans and, vinyl pyrrolidones. 

1|W2^. An agricultural formulation according to claim 18 wherein the first comonomers 
^ s re-elected from the group consisting of an a-olefm having an alkyl group selected from 

the groin) consisting of diisobutylene, isobutylene, n-octene, n-decene, allylglycidylether 

or vinylis^butylether. 

20 25. An agricultural formulation according to claim 18 wherein the first comonomers 
are selected from th^ group consisting of structure I 

O 
ii 

R 4 V C= CR 2 Y OR, 

25 \R 3 



wherein R 1 is a metal, quaternary ammoniumyphosphonium or sulphonium residue, R 2 is 
30 hydrogen or C, to C 4 alkyl, Y is a carbon atom>0 = S, or POR where R is a hydrogen 
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atom or alkyl radical having from 1 to 10 carbon atoms (or carboxylated such radical) and 
R 4 ls H, an alkyl radical or a carboxylic acid derivative of formula II 



o 
II 

c 



Rs 



II 



10 wherein Rj is ORg, NR^R? or SR^, 

wherein R* and R 7 are rlNalkyl, O-alkyl, or alkyl groups with a hetero atom substituent. 

26. An agricultural formulation according to claim 18 wherein the first comonomer is 
15 selected from the group consisting of III 

R 8 



CH, =\C 



20 



III 



wherein R g represents hydrogen, a straight or branched chain alkyl of from 1-4 carbon 
atoms, Rg represents hydrogen, a branched chain alkyl radical of from 1-12 carbon atoms, 
or a cycloalkyl radical, and/or a vinyl compound of fobmula IV 



25 
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H0 



CH, = C 



wherein R 10 is a straight or branched cljain alkyl radical of from 1-4 carbons and R u is 
given by formula V, VI or VII, 



10 



V R 12 





12 



VI 



vn 



15 wherein R 12 represents one or more alkyl Vadicals or one or more of H,Cl,OR and S0 3 R, 
NO z , P0 3 R, and X is a hetero atom other than carbon; and/or an olefin shown by formula 
VIII, 

Rl3- 



20 



-14 



25 wherein R 13 is CI, S0 3 R, alkyl, O-alkyl or O-aVyl, and R, 4 represents from 4-20 carbon 
atoms such as to make a cyclic or poly cyclic alMane or polyalkenyl compound, R 15 is an 
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epoxide or S0 3 R, reacted with an unsaturated portion of the ring comprising R 14 ; 
and/or an exocyclic olefin shown by formula IX 



10 



15 




and/or an internal olefin shown by formula X, 



where Rg is the same or different and as hereinabove defined 



27. An agricultural formulation according to claim 18 wherein the copolymer contains 
20 additional comonomer residues which will not substantially change the character of the 
copolymer. 



28. An agricultural formulation according to claim 18 wherein the dispersant is readily 
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soluble in water. 

29. An agricultural formulation according to claim 18 wherein the dispersant is an 
agriculturally acceptable salt of the copolymer and wherein the salt comprises sodium, 

5 potassium and/or ammonium ions. 

30. An agricultural formulation according to claim 18 wherein the copolymer is 
polyanionic. 

10 31. An agricultural formulation according to claim 18 wherein the copolymer is in the 
form of its free acid. 

32. An agricultural formulation according to claim 18 wherein the dispersant is a water- 
soluble agriculturally acceptable derivative of the copolymer wherein said derivative is 
15 selected from the group consisting of poly alky leneoxy derivatives, poly ethylenegly col 
derivatives, polyamide derivatives and polyvinyl alcohol derivatives. 

liS. An agricultural formulation according to claim 18 wherein copolymers are in the 
^ (angeoHrom 1000 to 90000 daltons . 

20 

34. An agricultural formulation according to claim 18 wherein the water-insoluble 
materials are selected from the group consisting of herbicides, insecticides, fungicides, 
biocides, molluscicides, algaicides, plant growth regulators, anthelmintics, rodenticides, 
nematocides, acaricides, amoebicides, protozoacides, fertilizers, crop safeners, fillers and 

25 carriers and other adjuvants. 

35. An agricultural formulation according to claim 18 wherein the formulation further 
comprises a surfactant wetting agent. 

30 36. An agricultural formulation according to claim 35 wherein the surfactant wetting 
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agent is selected from the group consisting of an aUg ^olysaccharid e^di or mono alkyl 
sulphosuccinate derivative; a nonionicsurfactant loaded onto an iner^h^t^carrier; and a 
non-ionic surfactant delivered in the form of a qrea surfactant complex. 



(i) 



10 



15 



20 



A method of making an agrochemical formulation comprising the steps of: 

combining at least one insoluble material, and at least one dispersant comprising a 
copolymer wherein said copolymer comprises a residue of a first comonomer and a 
residue of a second comonomer, wherein said first comonomer is an a, P- 
unsaturated oxyacid or anhydride and said second comonomer is an olefin having at 
least one pbtlymerizable double bond and wherein at least one of said first 
comonomer ahd said second comonomer is substituted, wherein the substituents for 
said first comonomer are selected from the group consisting of esters, amides, 
thioesters and functhmal groups derived from reaction with nucleophilic reagents 
and wherein the substiraents for the second comonomer are selected from the group 
consisting of epoxides; sulfonates; esters; amides; and optionally substituted 
pendent aromatic and heteroafcomatic groups wherein said optional substituents are 
selected from the group consisting of sulfonates, nitrates, phosphates and other 
substituents derived from reaction with electrophilic reagents. 



38. A method according to claim 37 comprisinkthe steps of: 



(i) combining at least one insoluble material, and atSleast one dispersant comprising a 
copolymer wherein said copolymer comprises a residue of a first comonomer and a 

25 residue of a second comonomer, wherein said first cohionomer is an ct,p- 

unsaturated oxyacid or anhydride and said second comonomer is an olefin having at 
least one polymerizable double bond and wherein at least ote of said first 
comonomer and said second comonomer is substituted, wherein the substituents for 
said first comonomer are selected from the group consisting of enters, amides, 

30 thioesters and functional groups derived from reaction with nucleophilic reagents 
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a^M wherein the substituents for the second comonomer are selected from the group 
consisting of epoxides; sulfonates; esters; amides; and optionally substituted 
pendent aromatic and heteroaromatic groups wherein said optional substituents are 
selectedVo 111 me g rou P consisting of sulfonates, nitrates, phosphates and other 
5 substituents derived from reaction with electrophilic reagents; 

(ii) milling said combination to a particle size range in order to obtain a stable, readily- 
suspendible aqueous dispersion; and 

10 (iii) stabilising said aqueoiW dispersion to obtain an SC formulation suitable for dilution 
in water for agriculturalqse. 

3^. A method according to claim sQ comprising the steps of: 

15 (i) combining at least one insoluble material, with at least one dispersant comprising a 
copolymer wherein said copolymer comprises a residue of a first comonomer and a 
residue of a second comonomer, wherein said first comonomer is an a.p- 
unsaturated oxyacid or anhydride and saM second comonomer is an olefin having at 
least one polymerizable double bond and Wherein at least one of said first 
20 comonomer and said second comonomer is sUbsuuned, wherein the substituents for 

said first comonomer are selected from the group consisting of esters, amides, 
thioesters and functional groups derived from reaction with nucleophilic reagents 
and wherein the substituents for the second comonorter are selected from the group 
consisting of epoxides; sulfonates; esters; amides; andVrtionally substituted 
25 pendent aromatic and heteroaromatic groups wherein saidyoptional substituents are 

selected from the group consisting of sulfonates, nitrates, phosphates and other 
substituents derived from reaction with electrophilic reagents.Vid 



(ii) milling said combination to a desired particle size to obtain a homdgeneous 
30 wettable powder (WP) formulation. 



AMENDED SHEET 
IPEA/AU 



P:\OPER\MLA\lCllV.PCT- 1278/99 



PCT/AU98/00855 
Received 02 September 1999 



-59- 



3$. \ A method according to claim 37 comprising the steps of: 

(i) \ombining at least one insoluble material suitable for agricultural use with at least 
ofle dispersant comprising a copolymer wherein said copolymer comprises a 
residue of a first comonomer and a residue of a second comonomer, wherein said 
first comonomer is an <x,p-unsaturated oxyacid or anhydride and said second 
comonofcner is an olefin having at least one polymerizable double bond and wherein 
at least one of said first comonomer and said second comonomer is substituted, 

10 wherein th& substituents for said first comonomer are selected from the group 

consisting o\esters, amides, thioesters and functional groups derived from reaction 
with nucleophMic reagents and wherein the substituents for the second comonomer 
are selected from the group consisting of epoxides; sulfonates; esters; amides; and 
optionally substituted pendent aromatic and heteroaromatic groups wherein said 

15 optional substituent^are selected from the group consisting of sulfonates, nitrates, 

phosphates and other\ubstituents derived from reaction with electrophilic reagents; 
and 

(ii) blending said combination^ obtain a homogeneous wettable powder (WP) 
20 formulation. 

40. A method according to claim 37 comprising the steps of: 



(i) combining at least one insoluble material suitable for agricultural use with at least 
25 one dispersant comprising a copolymer \herein said copolymer comprises a 

residue of a first comonomer and a residueVof a second comonomer, wherein said 
first comonomer is an a,(3-unsaturated oxyacid or anhydride and said second 
comonomer is an olefin having at least one polytaerizable double bond and wherein 
at least one of said first comonomer and said second comonomer is substituted, 
30 wherein the substituents for said first comonomer ar£\selected from the group 
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consisting of esters, amides, thioesters and functional groups derived from reaction 
with nucleophilic reagents and wherein the substituents for the second comonomer 
are selected from the group consisting of epoxides; sulfonates; esters; amides; and 
optionallySsubstituted pendent aromatic and heteroaromatic groups wherein said 
5 optional suwlituents are selected from the group consisting of sulfonates, nitrates, 

phosphates ankother substituents derived from reaction with electrophilic reagents; 

(ii) agglomerating said\pmbination to form discrete granular materials; and 

10 (iii^^drying^aid granular materials to obtain a water dispersible granule WG 
formulation. 

~4t. A method according to claim 37 wherein the first comonomers are selected from 
the group consisting of fiimaric acid, maleic acid and anhydrides, and the esters, amides 

15 and imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids and the 
corresponding esters and amides derived from them, vinylphosphonic acid and the 
corresponding esters and amides derived from it and ethylene sulphonic acid and the esters 
and amides derived from it. 

20 _ 

_4£. A method according to claim 37 wherein the second comonomer is selected from 
the group consisting of p-pinene, 5-ethylidene-2-norbornene, methylene cyclohexane and 
methylene cyclopentane. 

LlU . 

25 -43\ A method according to claim 37 wherein the second comonomer is selected from 
the group consisting of substituted and unsubstituted norbornene, cyclopentadiene and 
substituted cyclopentadienes, substituted and unsubstituted dicyclopentadienes , 
cyclohexenes, furans and indenes. 

30 -44: A method according to claim 37 wherein the second comonomer is selected from 
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the group consisting of limonene and similar terpenes, vinyl cyclohexanes, vinyl 
cyclohexenes, vinyl pyridines, vinyl thiophenes, vinyl naphthalenes, vinyl furans, vinyl 
pyrans and vinyl pyrrolidones. 

A method according to claim 37 wherein the second comonomer is an a-olefin 
havin^an alkyl group selected from the group consisting of diisobutylene, isobutylene, n- 
octene, n^ecene, allylglycidylether or vinylisobutylether. 



-he: 



A method according to claim 37 wherein the first comonomer has a structure I 



10 



C=CR 2 



O 
ii 

Y 



OR, 



I 

wherein R, is a metal, quaternary ammonium, phosphonium or sulphonium residue, R 2 is 
hydrogen or C, to C 4 alkyl, Y is a carbon atom, 0=S, or POR where R is a hydrogen 
15 atom or alkyl radical having from 1 to l(i carbon atoms (or carboxylated such radical) and 
R 4 is H, an alkyl radical or a carboxylic acid derivative of form II 



O 
II 

c 



II 



20 wherein Rs is OR^ NRgR, , SRo, 



AMENDED SHEET 
tPEA/AU 



P:\OPER\MLA\ICllV.PCT • 12/8/99 



PCT/AU98/00855 
Received 02 September 1999 



-62 



whereV R« and R 7 are H, alkyl, O-alkyl, or alkyl groups with a hetero atom substituent. 
477 A method according to claim 37 wherein the second comonomer has a structure III 



\ in 

wherein R 8 represents hydrogen, a straight or branched chain alkyl of from 1-4 carbon 
atoms, R, represents hydrogeV, a branched chain alkyl radical of from 1-12 carbon atoms, 
or a cycloalkyl radical, 
10 and/or a vinyl compound of fonriula IV 

/ R 10 

x 

CH ? = C 




wherein R, 0 is a straight or branched chain alkyl radical of from 1-4 carbons and R u is 
15 given by formula V, VI or VII, 
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VI 



vxi 



wherein R,j represents one or moVe alkyl radicals or one or more of H.Cl.OR and S0 3 R, 
5 N0 2 , P0 3 R, and X is a hetero atonh other than carbon; and/or an olefin shown by formula 
VIII, 

-Ris 

VIII 



R 



14 



10 

wherein R 13 is CI, S0 3 R, .alkyl, O-alkVl or O-aryl, and R 14 represents from 4-20 carbon 
atoms such as to make a cyclic or polydyclic alkane or polyalkenyl compound, R 15 is an 
epoxide or S0 3 R, reacted with an unsaturated portion of the ring comprising R 14 ; 

1 5 and/or an exocyclic olefin shown by formula IX 




IX 



and/or an internal olefin shown by formula X, 



20 
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where R, is the same or different and as Hereinabove defined. 
5 

48r A method according to claim 37 wherein the copolymer contains additional 
comonomer residues which will not substantially change the character of the polymer. 

49: A method according to claim 37 wherein the dispersant is readily soluble in water. 

10 

50. A method according to claim 37 wherein the dispersant is an agriculturally 
acceptable salt of the copolymer and wherein the salt comprises sodium, potassium and/or 
ammonium ions. 



15 -51. A method according to claim 37 wherein the copolymer is polyanionic. 

52. A method according to claim 37 wherein the copolymer is in the form of its free acid. 

53. A method according to claim 37 wherein the dispersant is a water- soluble 
20 agriculturally acceptable derivative of the copolymer wherein said derivative is selected from 

the group consisting of polyalkyleneoxy derivatives, poly ethylenegly col derivatives, 
polyamide derivatives and polyvinyl alcohol derivatives. 

"A)0i %4. A method according to claim 37 wherein copolymers are in the range of from 1000 

>%*\ \ 
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to 9<X)0Q^daltons. 

-55. A method according to claim 37 wherein the water-insoluble materials are selected 
from the group consisting of herbicides, insecticides, fungicides, biocides, molluscicides, 
5 algaicides, plant growth regulators, anthelmintics, rodenticides, nematocides, acaricides, 
amoebicides, protozoacides, fertilizers, crop safeners, fillers and carriers and other 
adjuvants. 



- 56. An agricultural formulation produced by the method of any one of claims 37 to 40. 




A method of treatment of a substrate with an active water-insoluble agrochemical 
principal comprising the following steps: 

preparing^ formulation comprising at least one active water-insoluble 
"agrochemical principal and at least one dispersant comprising a copolymer wherein 
said copolymer comprises a residue of a first comonomer and a residue of a second 
comonomer, wherein said first comonomer is an a,p-unsaturated oxyacid or 
anhydride and said second comonomer is an olefin having at least one 
polymerizable double bond and wherein at least one of said first comonomer and 
20 said second comonomer is substituted, wherein the substituents for said first 

comonomer are selected from the group consisting of esters, amides, thioesters and 
functional groups derived from reaction with nucieophilic reagents and wherein the 
substituents for the second comonomer are selected from the group consisting of 
epoxides; sulfonates; esters; amides; and optionally substituted pendent aromatic 
25 and heteroaromatic groups wherein said optional substituents are selected from the 

group consisting of sulfonates, nitrates, phosphates and other substituents derived 
from reaction with electrophilic reagents; 

dispersing said formulation in an aqueous medium; and 
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(iii) (applying tke dispersed formulation to a substrate. 




5?l 



-48. A method according to claim 57 wherein the first comonomers are selected from 
the group consisting of fumaric acid, maleic acid and anhydrides, and the esters, amides 
5 and imides derived from them, itaconic acid and anhydride and the corresponding esters 
amides and imides derived from them, acrylic and methacrylic acids, esters and amides, 
vinylphosphonic acid and the corresponding esters and amides derived from it and 
ethylene sulphonic acid and the esters and amides derived from it. 

10 -SSK A method according to claim 57 wherein the second comonomer is selected from 
the group consisting of p-pinene, 5-ethylidene-2-norbornene, methylene cyclohexane and 
methylene cyclopentane. 

-6©' A method according to claim 57 wherein the second comonomer is selected from 
1 5 the group consisting of substituted and unsubstituted norbornene, cyclopentadiene and 
substituted cyclopentadienes, substituted and unsubstituted dicyclopentadienes , 
cyclohexenes, furans and indenes. 

*rt. A method according to claim 57 wherein the second comonomer is selected from 
20 the group consisting of limonene and similar terpenes, viii/1 cyclohexanes, vinyl 

cyclohexenes, vinyl pyridines, vinyl thiophenes, vinyl naphthalenes, vinyl furans, vinyl 
pyrans and, vinyl pyrrolidones. 

^2. A method according to claim 57 wherein the second comonomer is an a-olefin 
25 having an alkyl group selected from the group consisting of diisobutylene, isobutylene, n- 
octene, n-decene, allylglycidylether or vinylisobutylether. 

^3. A method according to claim 57 wherein the first comonomer has a structure I 
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O 
II 

R 4 C= CR 2 Y OR, 

I 

wherein R,is a metal, quaternary ammonium, phosphonium or sulphonium residue, R 2 is 
hydrogen or C, to C 4 alkyl, Y is a carbon atom, 0=S, or POR where R is a hydrogen 
5 atom or alkyl radical having from 1 to 10 carbon atoms (or carboxylated such radical) and 
R, is H, an alkyl radical or a carboxylic acid derivative of formula II 

o 

II 

c R 5 

10 n 

wherein Rj is OR*, NRgR, , SRg, 

wherein Rg and R 7 are H, alkyl, O-alkyl, or alkyl groups with a hetero atom substituent. 



20 



AMENDED SHEET 
IPEA/AU 



PCT/AU98/00855 

p:\oper\mla\iciiv.pct 12/8/99 Received 02 September 1999 



-68- 

^64. A method according to claim 57 wherein the second comonomer has a structure III 




HI 

5 wherein R 8 represents hydrogen, a straight or branched chain alkyl of from 1-4 carbon 
atoms, R, represents hydrogen, a branched chain alkyl radical of from 1-12 carbon atoms, 
or a cycloalkyl radical, 
and/or a vinyl compound of formula IV 

CH 2 = C^ 



10 



IV 



wherein R, 0 is a straight or branched chain alkyl radical of from 1-4 carbons and R n is 
given by formula V, VI or VII, 



15 



) 



*12 




12 



VI 



vn 
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wherein R 12 represents one or more alkyl radicals or one or more of H,Cl,OR and S0 3 R, 
N0 2 , P0 3 R, and X is a hetero atom other than carbon; and/or an olefin shown by formula 
VIII, 




10 

vra 

wherein R 13 is CI, S0 3 R, ,alkyl, O-alkyl or O-aryl, and R 14 represents from 4-20 carbon 
atoms such as to make a cyclic or polycyclic alkane or polyalkenyl compound, R 15 is an 
epoxide or S0 3 R, reacted with an unsaturated portion of the ring comprising R 14 ; 
15 and/or an exocyclic olefin shown by formula IX 




IX 

and/or an internal olefin shown by formula X, 

20 
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X 



where R, is the same or different and as hereinabove defined. 
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